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negatives); the upper threshold (equivalent to the 
maximum sensitivity for a specificity of 100%) would 
be used to confirm significant disease (no false- 
positives); and any results that fall between the two 
thresholds represent hose patients who require a 
more accurate, possibly invasive, measurement tech- 
nique in order to make a reliable classification or 
management decision. 
S. Dodds 
Southampton, U.K. 
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PSV ratio not on theor3~ but on a study comparing 
PSV ratios with diameter reduction as seen in arterio- 
grams. Receiver operator characteristic analysis 
showed that a PSV ratio of 2 gave the best "agree- 
ment" with an arteriographic reduction of 50%. We 
refer Mr Dodds to our paper on this subject. I We 
entirely agree that no test can perform better than the 
"gold standard" with which it compared and, indeed, 
we make this very point in our paper. 1
We would disagree with Mr Dodds that the effect of 
stenosis asymmetry has never been "taken into 
account" because he forgets that other authors have 
based their PSV ratios, not on mathematical theory but 
on a comparison with arteriography. 2 Mr Dodds 
suggestion of lower and upper thresholds for PSV, 
although at first sight appealing, are impractical. We 
do, however, agree with Mr Dodds that there are a 
number of problems when trying to develop ultra- 
sonagraphi.c orrelates with arteriographj6 particu- 
larly as arteriography itself is not itself an adequate 
"gold standard". In order to solve this problem, we 
have decided to examine the clinical outcome of 
managing patients based on duplex alone and happily 
we have not found any major problems with this 
approach. 3 
N. London 
Leicester U.K. 
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Author's Reply 
We thank Mr Dodds for the interest he has shown in 
our paper. His comments are directed not at the thrust 
of our paper, but at the use of peak systolic velocity 
ratios as a criteria for a critical stenosis. We are, of 
course, fully aware of the theoretical basis of the peak 
systolic velocity ratio as explained by Mr Dodds and, 
in theory, a PSV ratio of 4 is equivalent to a 50% 
diameter reduction and a 75% area reduction for an 
axisymmetric stenosis. However, we have based our 
Carotid Surgery and Occular Ischaemia 
Sir, 
We would like to congratulate Geroulakos et aI. on an 
interesting and clinically relevant study. 1 We agree 
with them about the debilitating implications of 
reduced ocular blood flow in patients with carotid 
artery disease. The detection of ocular ischaemia in 
patients with carotid stenosis may be used as an early 
index of the degree of vascular compromise occurring 
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in these patients. It has been shown that electrophysio- 
logical changes in the retina may be significantly 
demonstrated (p < 0.005) in patients with carotid sten- 
osis, despite the presence of normal fundoscopy and 
fluorscein angiography. 2 
The authors of the above study have nicely demon- 
strated the improvement of the macular photostress 
test postoperatively. We would like to emphasise the 
great distress that a delay in regeneration of pigment 
in the photoreceptors, due to compromised retinal 
blood flow, actually invokes upon these patients. Such 
a delay means instant blindness, particularly in the 
summer months, when walking outdoors in to sun- 
shine. This may last for more than 10 min in severe 
cases, although the usual duration is 1-2 min. The 
patient is forced to pause, in darkness, often gripping 
a wall or friend for support. This is particularly 
frightening when occurring on a busy footpath, and is 
a symptom frequently given and queried about by the 
patient in our eye clinics. The implications of the 
above study, and the suggestion of a significant 
reduction of these symptoms for the patients, is very 
encouraging. 
We would like to clarify a few points about the 
ophthalmic status of these patients. The authors 
mention an improvement in visual fields in two 
patients postoperatively. What were their preoperative 
field deficits? Were they bilateral and therefore related 
to cerebral circulation, or were they unilateral, and 
therefore due to other causes? One patient with more 
than 90% carotid stenosis was noted at 3 months post- 
operation to have elevated intraocular pressure and 
reduced visual acuity. What was the preoperative 
intraocular pressure? Was there any evidence of 
preoperative, or early postoperative neovascularisa- 
tion? This information would be very helpful in 
deciding the effect of the carotid surgery on this 
patient's eye, since once ischaemia has caused neo- 
vascularisation, intraocular pressure may rise rapidly 
thereafter, regardless of the altered carotid circula- 
tion. 3 These patients are now observed closel)~ with 
immediate laser photocoagulation to the fundus at the 
first signs of neovascularisation. Finally, it would be 
useful to know how many patients had evidence of 
preoperative ischaemia, and how many had preopera- 
tive orbital pain. 
K. Coleman, 1 D. Bouchier Hayes 2 and P. Eustace 1 
1Department of Ophthalmology, University College Dub- 
lin, Mater Hospital and 2Royal College of Surgeons in 
Ireland, Beaumong Hospital, Dublin, Ireland 
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